CD44 isoform-cytoskeleton interaction in oncogenic signaling and tumor progression.
CD44, a major hyaluronan receptor, exists as several isoforms and is widely distributed in different cells and tissues. The isoforms of CD44, such as CD44s (the standard form), CD44E (the epithelial form) and CD44v (variant isoforms) (arise from differential splicing of one to ten (or eleven) variable exons that encode portions of the membrane proximal extracellular domain. The molecular diversity of CD44 isoforms is further compounded by differential biosynthetic processes and post-translational modifications [e.g. N-/O-glycosylation or glycosaminoglycan (GAG) addition]. This structural arrangement, which occurs within either the invariant region or the extracellular domain of the variant region, is important for CD44-mediated communication between extracellular matrix materials [ECM-hyaluronic acid (HA), collagen and fibronectin] and intracellular protein components (e.g cytoskeletal proteins and various regulatory enzymes). The 15 amino acid sequence [e.g. NSGNGAVEDRKPSGL (in human) or NGGNGTVEDRKPSEL (in mouse)] residing in the cytoplasmic domain of CD44 isoforms is the ankyrin-binding domain of this family of transmembrane glycoproteins. Biochemical analyses plus in vitro mutagenesis indicate that the ankyrin-binding domain is required for CD44-mediated "outside-in" and "inside-out" cell activation events. Furthermore, CD44s-cytoskeleton interaction is tightly coupled with signal transducing molecules (e.g. p185HER2 or Src kinases) during oncogenic signaling. Moreover, the transmembrane linkage between CD44v isoforms (CD44v10 and CD44v3) and the cytoskeleton up-regulates invasive and metastatic-specific tumor phenotypes [e.g. matrix degradation (MMPs) activities, tumor cell invasion and migration]. These findings strongly suggest that the interaction between CD44 isoforms and the cytoskeleton plays a pivotal role in the onset of oncogenesis and tumor progression.